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Evaluation of Spatial Coherence of Light Emitting Diode Using an Interferometer with

a Double Slit

Hirotsugu YAMAMOTO, Toyoshi NOGAMI, Yoshio HAYASAKI and Nobuo NISHIDA

Department of Optical Science and Technology, Faculty of Engineering, University of Toku-
shima, 2-1, Minamijosanjima-cho, Tokushima 770-8506

The purpose of our research is to quantitatively compare light emitting diode (LED)’s properties
of radiation and those of laser diode (LD), and He-Ne laser in order to reconsider the LED’s
international standard for eye safety. Spatial coherence, on which the maximum power density on
the focal plane depends, is evaluated by using the visibility of the interference fringes from double
slits as the index of spatial coherence of a light source. Formulas expressing the double slit
interference intensity distribution of partially coherent light are derived. Compensation of
diffraction envelope to obtain the degree of coherence is introduced. Using LED, LD, and He-Ne
laser, experiments were carried out. Experimental results revealed the quantitative difference of
spatial coherence of the LED and the LD.
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Fig.1 Coordinate system between aperture plane and
diffraction plane.
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Fig. 2 Schematic view of the double slit interferometer.
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Fig. 3 Spectrum in the double slit plane. (a) Spectrum of
blue LED with blue interference filter, (b) spectrum of
green LED with green interference filter, and (c) spec-
trum of red LED with red interference filter. Each peak
wavelength and FWHM is written in the graph.
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Fig. 4 Interference intensity distributions diffraction
using a double slit (30 gm apart from center to center. 10
xm width aperture). Dots: measured intensity distribution.
Solid line: Interference distribution obtained by correction
of diffraction effect. (a) He-Ne laser, (b) laser diode, and
(c) red light emitting diode with interference filter.
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